The HSP90 inhibitor, 17AAG, protects the intestinal stem cell niche and inhibits graft versus host disease development.
Graft versus host disease (GvHD), which is the primary complication of allogeneic bone marrow transplantation, can alter the intestinal barrier targeted by activated donor T-cells. Chemical inhibition of the stress protein HSP90 was demonstrated in vitro to inhibit T-cell activation and to modulate endoplasmic reticulum (ER) stress to which intestinal cells are highly susceptible. Since the HSP90 inhibitor 17-allylamino-demethoxygeldanamycin (17AAG) is developed in clinics, we explored here its ability to control intestinal acute GvHD in vivo in two mouse GvHD models (C57BL/6BALB/c and FVB/NLgr5-eGFP), ex vivo in intestine organoids and in vitro in intestinal epithelial cultures. We show that 17AAG decreases GvHD-associated mortality without impairing graft versus leukemia effect. While 17AAG effect in T-cell activation is just moderate at the dose used in vivo, we observe a striking intestinal integrity protection. At the intestine level, the drug promotes the splicing of the transcription factor X-box binding protein 1 (XBP1), which is a key component of the ER stress. This effect is associated with a decrease in intestinal damage and an increase in Lgr5(+) stem cells, Paneth cells and defensins production. The importance of XBP1 splicing control is further confirmed in cultured cells and organoids of primary intestinal epithelium where XBP1 is either shRNA depleted or inhibited with toyocamycin. In conclusion, 17AAG has a protective effect on the epithelial intestinal barrier in mouse models of acute GvHD. This compound deserves to be tested in the therapeutic control of acute GvHD.